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Comporent Graup: Fual Torbepurmps Fraparad: 0. Early
CIL Ttemn: B200-15 Approved: T. Nguyen
Compoanent; High Prezgura Fusl Turbopump Approva Dakp: 412109
Pan Humbar: RE047sH Change #: 1
Failure Mode: Loss of suppart or position conlral at pump end. DirncHye ¥ CCHO MEI-D1-5205
Papa: 1of 1
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SSME FMEA(CIL

DESIGH
Componant Graup: Fuel Turbopumps Freperad: . Early
L tem: B00-15 Approved: T. Nguyan
Component: High Pressure Fuel Turbop bmp Approval Date: 4121193
Part Humber: RS MOT501 Changs &: 1
Failure Mode: Loss of zuppar or pasitlan control al pump end. D rechive #: CCBO MEI-01-5206
Paga: 1cf 4

Design } Dacumant Ralapence

FAILURE CAUSE: A: Bearing fallure: Ball failure. Cage Failure, Lok of ceolant. Corrozion, Contam Ination. Raca feilure.

THE ROTOR |5 SUPRORTED RADIALLY DN 4 AMGULAR CONTACT BALL BEARINGS (1). THE BEARIMGE ARE INSTALLED IM PAIRS THAT ARE SPRING PRELOADED TO TAKE LP THE
BEARING INTERNAL CLEARANCE AN DBTAIN THE REQUIRED RADIAE STIFFMESS FOR ROTORCYNAMIC PERFOHRMANCE, EACH SPRING 121 15 IMDIVIDUALL Y CAL IBRATED TO
ASEURE THE REQUIRED PRELDAD IS ACCURATELY ACHIEVED, A BEARING SPACER (3) INSTALLED BETWEEHN THE BEARING PAIRS I3 5IZED UTILIZING THE SPRING CALIERATICIN
DATA TO SET THE PRELOAD  THE BFARING INMER RACE IS INSTALLED ' TH AN INTERFERENCE FIT ON THE BEARING JOURMALS OF THE FIRST-5TAGE IMPELLER {4 AND FIRST-
STAGE DESK (3. A NUT (5313 UTILIZED TO BOTTOM THE INRER RACES AGAINST THE SLINGERS (T). THE NUT IS LOCKED (81 TO FREVENT ROTATION. THE PLAE INTERS TASE SEALS
(9] PROVIDE ADDITIONAL RADIAL SUPRORT AND DAMPING. THE BEARIMNGS ARE MOT EXPCSED TC AMY SIGNIFICANT AXIAL LOAD DURING OPERATION THE DUTER RACES ARE
FREE TO SLIDE AXIALLY IHN THE BEARING TARRIER {1} BORES ENABLING THE BALANCE PISTON TO SET AND MAINTAIN THE ROTOR AXIAL POSITICN. THE BORE CF THE BEARING
CARRIERZ 15 CHROME FLATED FOR WEAR RESISTANCE AND LUBRICATED TC REDUCE FRICTION. THE THRUST BEARING {11} EHGAGES AND REAGTS THE AXIAL LOSD CURING
START ANDY SHU | DOWH WHEN THERE |5 IMZUFFIGIENT FLUID PRESSURE TO OFERATE THF RALANCE PISTOMN.

THF AEARINGS ARE COOLED BY THROLGH FIOW OF LIZUID HYDROGEN. COOLANT IS SUPPLIED TO THE PLUMP-END BEARINGS BY RECIRCULATION FLOVW ARCUNG THE FIAST-
STAGE IWPELLER (12) BACK SHROUD. THE FLOW GCNTINUES THROUGH 4 HOLES IN THE IMPELLER HUB AND 14 HOLES 1N THE PUMP-END SLINGER (13) WHERE IT ENTERS THE
BEARINGS. THE FLOW RETURNS TO THE FIRST-STAGE MPELLER EYE THROUGH 12 HOLES [N THE PUMP BEARING CARRIER FLANGE, BEARING CARRIER SHIM. AND PUMP INLET
(14: MATING FLANGE, AND TWENTY SLOTS ON THE INLET INS(DE DIAMETER. HYDROGEN COOLANT IS SUPFLIED 1O THE TURRINE-END BEARINGS BY FLOW PAST THE LOWL
PRESSURE DRIFICE {15) AHD LIFT-OFF SEAL (15) AT SPEEDS ABOVE 7,000 REM. PART OF THIS FLOW ENTERS B HOLES N THE HUB OF THE SECOND-STAGE DISK (17), JUST
UPSTREAM OF THE TURBINE HUR LABYRINTH SEAL {18). THE FLOW CONTINUES THROUGH THE CENTRAL CAVITY OF THE FRST- AND SECOMO-STAGE HZKS ANG ENTERS THE
TURE'NE-END SEARINGS, THE TURBINE BEARING SEAL SPUITS THE AEARING DISCHARGE FLOW TO CODL THE TURBINE BEARING SUPPORT 114) AND THE FIRST-STAGE DISK. THE
NUWBER OF PARALLEL PASSAGES FOR THE COOLANT FLOW, THE SIZE OF THE PASSAGES, ANO THE OUANTITY OF THE FLOWW MAKE THE BEARIHG GOOLANT CIRCUIT INSENSITIVE
TO MINGR FLOW DLOCKAGE  TIE PROPELLANT FILTER AT THE EXTERNAL TANK PREGLUDES CONTAMINANTS LARGE ENDUGH TO GAUSE COOLANT BLOCKAGE OR EEARING
DAMAGE. THF AEARINGS ARF Ol FANED, PACKAGED, AND STORED TO PRECLEICE INTRODUCTION OF CONTAMINANTE PRIOR T0 SERVICE (20),

THE HEARING RACES AMDBALLS ARE MAMUFACTURED UTILIZING MOC CRES BAR 121}, THIS MATERIAL \WAS SELECTED FOR ITS SURFACE HARDMESS, WEAR RESISTANCE,
CORROSION RESISTAMCE, AND ITS INSENSITIVITY TO HYDROGEN ENVIRDNMENT EMBRITTLEMENT AT TEMPERATURES RELOW 200 DEGREES F THE MATERIAL IS HARDEMED.
COLD ETABILIZED, TEMPERED, AND ZTRESE RELIEVED TO ACQUIRE THE DESIRED PROPERTIES. THE BALLS ARE FOSITISMED BY A FEP [FLUORINATED ETHYLEME POLYMER)
GOATED 22} ARMALON CAGE. THE FEP COATING WHIGH SURROUNDS THE MANDREL 'WRARFED FIBERGLASS GAGE PROVIDES BEARIMG LUBRICATIDN, FEP WAS SELECTED FOR
ITS LUBRICITY, IMPERMEASILITY. RESISTANCE TO CHEMICAL ATTACK, ADEGUATE WEAR CHARACTERISTH:S AND SATISFAGTORY MECHANICAL PROPERTIES AT CRYDEENIC
TEMPERATURES {234

POST TEST/FLIGHT BEARING PURGES PRECLUDE ACCUMULATION OF MOISTURE Ol THE BEARIMNGE BETWEEN HOT FIRES (24). THE TURBOPUMP AOTOR SURASSEMBLY 15
ASTEMEBLED USING THE AXIAM STRAIGHT STACK PROGESS AND IS IN-HOUSING BALANGED TO MINRAZE THE RADIAE LORDS EXPERIENCED DURING OPERATION (25). HOUSING
MOUNTED ACCELEROMETERS ARE UTILIZED TO MOMITOR ROTOR VIBRATION CHARACTERISTICS. THE BEARINGS ARE REPLACED AT TURBOPUMP OVERHALL (261 OUE TO
LAMAGE OF THE IMNER RACES CAUSED BY 1HE REMDWAL FROM THE INTERFERENCE FIT ON THE JOURNALE. THE ROTATIMG ASSEMELY INCLUDING THE BEARINGS HAVE BEEK
DESIGN VERIFICATION TESTED FOR SPRING RATE (LOAD DEFLECTION: AND MATURAL FREQUENSY (VIBRATICH) DETERMINATION (27 !

(1} RSJ07502; 2] RO012170; {30 RSOOTSIS; 14) ROG19226; (5) RSOOTSIT, (5] RS007606, {7) ROUI99SS, ROD1E219 (3) RSOOTEA1: (8) RSDOTSII: (10] RSOOPE44; 1) REDDTEDS; (12)
RDO19296; [13; ROD19G35; (14) RSDD7535, REOO75+2: {16} RSOOTSEE; (16} ROO19230; (17} REOOTS1D; {18) REDOTSES; (19) RSO0T524; (203 RLOOFTE; (21} RSS-B5A0-10; (22} RAIE0A.011:
123; MPR-B1-40311; {24) FLODI50-08 OWMRSD wa1CEI.05Y, 25) RLODM2S (26) RLOSZE: (27) RES-404-37
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Companent Group: Pl Turbepuimps Frapared: D. Early

CH, hem: B200.15 Approvad: T. Nguyen

Component: High Prassume Fugl Turbopump Appreval Cate: H21599

Par Humber: RE0DT501 Change §: 1

Falture Mads: Loss of supicet ar posithon contral &t pump end. DHractiva 2 CCBD ME3-D1-5206
Pape: 2of 4

Dezign f Dwcumenl Referencs

FAILURE CAUSE:  B:Fracture. dislorian of bearing carriar or excessiva [os$ of bok preload,

THE BEARING CARRIER (1) TRANSMITS THE RADIAL BEARING LOWDS T THE FUNP INLET 12) AND TURBINE BEARING SUPPORT (3) AND PERMITS FREE AXIAL MOTION CF THE
ROTOR DUAING DPERATICN. TIE BEARINGS ARE NOT EXPISED TO AHY SISNIFICANT AXIAL LOADS. THE RELATIVE AXIAL MOTION QCCURS BETWEEN THE BEARMG CARRIER AND
THE BEARING DUTER RACE. THE BEARING LARRIER WAS DESIGNED WITH A CROSS-SECTION THAT ACCOMMODATES INLET AND TURBINE BEARING SUPPGAT DEFLECTIONS
UWHILE STILL MAINTAINING STIFFNESS THE DEARING CARRIERS ARE SHIMMED AT ASSEMBLYT TO ASSURE FROPER ALIGMMENT WITH THE OUTER RACES. THE CARRIER |5
MANJFACTURED UTILIZING AN INCONEL 718 FORGING. INCONEL 718185 SELECTED FIOR TS TENSILE STRENGTH AND REFNTANCE TO CORROSION AND STRESS CORROSION
CAACKING {4). THIS ALLOY 1S MOT SUSCEPTIBLE TO HYDROGEN ENYIRONVENT EMERITTLEMENT AT GFERATING TEMPERATURES. THE MATERIAL IS SDLUTION TREATED AND
AGE-HARAEMED. THE CLARIER INSIDE DIAMETER I8 CHROME-PLATED FIOR WEAR RESISTAMCE AMD LUBRICATED VATH DRY-FILKM LUBAICANT T{ REDUCE FRICTION. THE TURRINE
ENRD LEARING CARRIER 15 ATTALHED Tt THE TURBINE BEARING SUFFORT UTILIZING 17 4-285 CRES BOLTS (5) AMD 321 CREX CUPWASHERS {6}, W IK:H ALSO RETAING THE KAISER
CAP (7). THE PURSP-EHD BEARING CARRIER IS ATTACHED 70 THE INLET UTILIZING 12 A-2EG CRES BOLTS 8] ANDY G 302 CRES DUGEONE LOCKS (9] A-2B8 CRES WAS SELECTED
FOR ITE RESISTANGE TO HIGH-PRESSURE HYDROGEN DEGRADATION, MECHANICAL PROPERTIE 5, RETEMTIQN OF TOUSHNESS AT CRYOGENIC TEMPERATLURES, AND RESISTANCE
TQ CORROEION AMD BTREES CORROSION CRAGKING (40 THE WMATERIAL 15 SOLUTION TREATED AND AGE-HARDEMED, 32t CRES #ND 303 CRES WERE SELECTED FOR THEIR
OUCTILITY AND RESISTANCE TO CORRDSION AMD STRESS CORRISION CRACKING, AND INSENSITIVITY TO HYDROSEH ENVIRONMENT EMBRITTLEMENT 4). THESE MATERIALS
ARE ANNEALED TO IMPROVE MECHANICSL FROPERTIES. DRY-FILI LUBRIGATION |5 APPLIED TO THE BOLT THREADS AT ASSEMBLY, WHICH REDUCES THE FRICTIONAL FORCES
PROVIEING A MORE CONSISTENT CLAMPING LOAD. THE CLPWASHERS AND “DOG-BONE" LOCKS ARE DEFORKED TC PREVENT BOLT ROTATION. ASSEMBLY FROCEDUIRES FOR

LOCKING DEWICES ENSURE DEFELCT-FREE INSTALLATHIN [10).

(1) RIOOTH44 2} REODTHAS, RSO075AE; (3} RSI07S2, (4) RESHGB0-10 (5) RSDO7EAE; () MSORID.1D: {7} REDOFE30; [8) AD141-1D16-5402; {3 RS0O7SE1; (10) RLODIS

FAILLURE CAUSE: C: Excessive lnsy of bearing retainlng nut prefoad.

THE BEARING RETAINING NUT (13 PREWIDES THE CLAMPING LOAD TQ THE AEARIMNG (2} INNER RACES, THE NUT WORKS IN CONMINSTION WITH THE INNER RACE SPACERS (3] AHD
THE QUTER RACE PRELOAD SPRINGYE (4) T SET BEARING PRELOAD. THE BEARINGS ARE SPRING PRELOADED TO TAXE LP THE BEARING (MTERMAL CLEARAMCE AND TO CIETAIN
THE REQUIRED RADIAY. STIFFMESS FOR ROTOROYMNAMIC PERFORMANCE. THE NUT IS RETAINED BY THE NUT LOGCH i5}. ASSEMBLY PROCEDURES FOR LOCKING DEVICES ENSURE
DEFECT-FREE INSTALLATION (B). THE MUT IS MAHLFACTURED UTILIZING A-2B5 CRES BAR (7). A-286 CRES HAE THE RECUIRED RESISTANCE TO HIGH-PRESSURE HYDROGEN
DFERAQATION MECHAMICAL PROPERTES AT CRYOGEMIC TEMPERATURES, AND RETENTION OF TOLGHNESS AND DLCALITY. THE MATERIAL 1S SOLUTION TREATED AND AGE.
HARDENED. THE LOGK |5 MANUFACTURED UTILIZING 302 CRES {7) WHICH WAS SELECTED FOR ITS DU CTIUTY, INSEMESITIVITY TQ HYDROGEH ENVIRCHMENT EMBRITTLEMENT,
ANO RESISTANCE TO CORROSION AND STRESS GORROSICN CRAGKING, THE MATERIAL 15 ANNEALED T4 IAPROVE MECHANICAL PROPERTIES. THE NUT ASSEMELY TORQUE IS
INCREASED IN INCREMENTS LN 1 IL BEQTTMING OF THE BEARIMG STACK CAM BE YERIFIED, THE FINAL ASSEMBLY TORQUE OOES NOT EXCEED A SFECIFIED YALUE TQ PRECLUDE
OVERLOADING THE HUT (6], THESE PARTS ARE NON-SERIALIZED AND ARE NOT TIME HISTDRY TRACKED BUT HAVE INFINITE ALLOWABLE LIFE [R).

1% REOO7SOE, (2) RAOA7SOZ, (3) RSOOTS1L; (4] RODIZITD; 5 REODTSST: (6) RLODAST: (¥} R35-B380-10, (8) RI0]532 CREARODIIE

FAILURE CALISE:  D: Excessive clearanca at pump interstaga saals.

THERE ARE TWO FLIMP INTERSTAGE SEALS (1] POSITIDNED BETWEEN THE IMPELLERS TO CONTROL LEAKAGE BETWEEN STAGES AND TO FROVIDE ROTOR DAMPING. THEY ARE
MANUIFACTURED LITLIZING ALLMINUR ALLOY B061-TES1 BAR  THIS ALLOY 'WaS SELECTED FOR 1TS RESISTANCE TG HYDROGEN ENVIRIINMENT EMERITTLEMENT, CORROSIOM,
AND STRESS CORROSION CRACKING (2). THE MATERIAL IS SOLUTION TREATED AMD AGE-HARDENED. A HARD ANODBIZE COATING 15 APPLIED T3 THE SEAL INSIDE DLAME TER AND
COVERED WATH DIRY-FILM LUBRICATION TO ENHANCE (TS RUBBING CHARACTERISTICS. THE REMAINDER COF THE SURFACES ARE CHROMIC OR SULFURIC ACID AMCDIZED TO
FURTHER INCREASE ITS CORRGSION RESISTANCE. THE FUHCTIONAL LENSTH OF THE SEAL INSIDE DIAMETER |5 KNURLED FOR ROTORDYNAMIC STABILITY ANO TAPERED TO
COMPENSATE FOR DEFLECTIONS AMD PROVIDE A GONSTANT RADIAL CLEARANCE WNTH THE IMPELLER SLEEVES {31 IN DPERATICN. THE SEALS ARE ATTACHED TO FLAMGES ON
FHE DIFFUSERS (4} (5) BY 13 A-286 CRES BOLTS (8) THREADED INTC THE SEAL AND LOCKED WITH A-286 GRES GUPWASHERS {71 A-286 CRES WAS SELECTED FOR TS RESISTANECE
TO HIGH-PRESSURE HYDROGEN DEGRADATION, MECHANICAL PROPERITIES, RETENTION DF TOLIGHMESS AND BUCTILITY AT CRYGGENIC TEMPERATURES, AND RESISTAMCE TID
CORRDISION AND STRESS CORROSION SRACKING (2). THE MATERIAL IS SOLUTION TREATED AND AGE-HARDENED. THE CLPUASHERS ARE STAKED AT ASSEMBLY TO PREVENT -
BOLT ROTATION. ASSEMELY PROCEDURES FOR LOCKING DEVICES ENSURE DEFEGT-FREE INSTALLATICON (8]. THE BOLTE ARE SILVER PLATED AND CRY FILM LUBRICATION |5
APFLICD T3 THE THREADS AT ASSEMBLY TO REOUCE THE FRICTION, RESULTING IN A MORF GCHSISTENT CLAMPING LOAD  THE CLEARANGE BETWEEM THE SEAL AND THE
SLEFWE IS COMTROLLED TO MINIMLZE RUBBING WHILE RECUCHNG BYPASS LEAKAGE.

(N RSCO7E1; 12} ASS B580-10; (1) RSNOTSE3, RS00TES1; (o} RSI0TEL7, (8) AS007S3Z; (6] RS0O7792: {11 RSUOITIS: (R} RLONISI
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Componer] Graup Fual Turbopumps Fraparpd: 0. Early

TIL Mot Ez01-15 Approved; T. Nguyen

Companenl: High Pressura Fuel Turbopump Appraval Datat 4121195

Farl Number: R3DATI0T Cheanpa #: 1

Frilure Mode: Loss ol suppert or positlen candrol at pump end, Diracthe #: GCBD ME3-41-5200
Page: Aol 4

Design ! Document Referenon

FAILURE CRUSE:  E: Failure ar sxcaeslve waar of bearlng preload spring.

THE PRELCAD SPRING (1) FROVIDES THE PRELOAD FORCE APPLIED TO THE BEARING QUTER RAGES. EACH SPRING IS INSTALLED BETWEEN THE TINO GLITER RACES AND WORKS
IN CONJUNCTION WITH THE INNER RACE SPACER (2) AND THE RETAINING NUT (3} TO SET THE PRELOAD. THE SPRING IS A DETLEGTED BEAM CONFIGLRATION, EAGH SPRING IS
INCIVIDUALLY CALIBRATED TQ ASSURE THE REQUIRED FRELOAD IS AGHIEVED. THE SPRING IS MANUFACTURED UTILIZING INCOLOY 503 SHEET f4). INCOLOY 803 15 AR IRGH.
BASED ALLOY WHICH MAS THE REQUIRED STRENGTH AND RESISTANCE TC HYDROGEN ENVIRONMENT EMBRITTLEMENT. THIS ALLOY IS RESISTANT 101 CORROSION AND STRESS
CORROSHIN CRACKING  THE MATERIAL I3 SOLUTION TREATED AND AGE-HARCEHED.

(1 S8002170, (2} RECOTS1; (31 REOO7H06; (4) RSS-EABO-10
FAILURE CAUSE: F: Fump slinger pin fallore.

THE PUMP END BEARING SLINGER AMTIRCTATION PIM {1} 15 MANUFACTURED UTILIZING A-286 CAES BAR (2}, A-2053 CRES WAS SELEGTED FOR ITS RESISTANCE TO HIGH.
FRESSURE HYDRIGEN DEGRADATION AND MECHANICAL PROPERTIES AT CRYDGENIC TEMPERATURES. THE MATERIAL 15 SOLUTION TREATED AND AGE-HARDENED, THE ANTH
ROTATICN PIN PREVENTS ROTATION OF THE SLINGER (2) RELATIVE TO THE TURBOPUMP ROTOR DURING OPERATION. MATERIAL 1S REMOVED FROM THE 51 IRGER BY GRINDING
A% PART OF THE IN-HOUSING BALANCE OPERATION. [N THE EVENT OF A SHEARED PIN. THE PIECES WOULD BE TRAPPED AND CAULD NOT CAUSE DOWHSTREAM CONTANINATION
DAMAGE. AN AXIAL LINE {5 ETCIED AT ASSEMBLY ACROSS THE SLINGER QUTSIDE DIAMETER AND IMPELLER HUB 10 SERVE AS AN ALIGNMENT INDICATOR,

[y ROG19955, 2) RSS-HASED-14, () RDO1S3AS
FAILURE CAUSE: G Stud 1alure or lox= of preoad.

THE STUD [1) 15 MANLFACTURED UTILIZING INGONEL 712 BAR (2). AN INCONEL T8 BAFFLE (3] IS THREADED TDO THE TURBINE EMD ANC LOCHED WITH AN INGAGNEL 718 PRY (L3
INCOMEL T1EWAZ SELECTED FOR TS STREMNGTH AND DKICTIUTY AT CRYQGENIC TEMPERATURES, ITIS RESISTANT TQ CORROSIN AND STRESS CORROSION CRACKING, AND IN
A GRTOGEMIC ENVIRDNMENT DOES NOT REQUIRE HYDROGEN ENVROHME T EMBRITTLELIENT PROTECTION (21, THE MATERISL IS SCLUTION TREATED AND AGE-HARDENELD:

THE ANTIIRTCX BAFFLE ASSURES ORDERLY FLOWY OF THE SOOLANT TDO THE TURBINE. THREE SETS OF RAISED LAMDS SPACED A OMNG THE LENGTH OF THE STUD (TIE BOLTY
PROVIDE £LOSE RADIAL CLEARANCE ViITH THE FIRST AND SECOND STAGE IMPELLER BORES {4} TO LIMIT DEFLECTION OF THE STUD. FIRST AHD SECOND STAGE IMPELLER BORE
WEAR 15 CONTAOLLED BY UTLIZING REPLACEABLE SACRIFICAL INSERTS {51 FIRST AND SECOND STAGE IMPELLER INSETS ARE MAMUFACTURED FROM COBALT BASE L-805
ISTENITE 25) FORGIMG 18], THIZ ALLOY WaS SELECTED FOR TS TOUSHMESS, RESISTANGE TO SALL ING YWITH THE IMCOMEL 716 STUD, RESISTANGE TO HYDROGEN
EMERITTLEMENT AND RESIETANCE TQ THERKAL SHOGK (7). THE MATERIAL 13 COLD WORKED TO DEVELOP THE REQIHRED HARDMESS 18). IMPELLER BORE INEERTS ARE
PERICOICALLY INSPFECTED FOR WEAR [S). IMPELLER BORE IMSERTS WITH WEAR tM EXCEERS OF EPECIFICATION LIMITS ARE REPLAGED (10}, EACH LAND 15 INTERRUPTED ARDUNE
ITS CIRGUMFERENGE IN THREE FLACES TO PERMIT FLCMW OF HYORUDGEN AXIALE Y ALONG THE S5TUDR. THE 2THD IS THREADED IMTC} THE SECOND-STACE DISK {11y AND CAPTURES
A ETATIC SEAL (12 TO FREVERT HYDROGEN LEARAGE. AFTER ASSEMBLY WATH THE IMFELLERS AND SLEEVES, THE STUD IS STRETCHED TD BOTTOM THE RAOTOR STACK. A
SHAFT NUT (13115 INSTALLED SNU LOCKED |14} IN PLACE DN THE END 0F THE SHAFT ONCE THE REDQUIREDR STUO STRETCH 18 ACHIEVED. THE MUT 13 MANUFACTURED UTILIZING
INCENEL 718, WHICH WAE SELECTED FOR ITS STRENGTH AND DUCTILTY AT CRYOQGENIC TEMPERATURES, AND ITS RESISTANCE TO CORROSION AHE STRESS CORRCSIOH
CRACKING, AMD INSENSITIVITY TO HYDROGEEN EMVIROHMENT EMBRITTLEMENT AT OPERATIMNG TEMPERATURES {2). THE MATERIAL |5 SOLUTION TREATED AND AGE-HARDENED.
TIHE LOCK {5 MANUFACTURED UTILIZING 202 CRES, WHICH WAS SELECTED FOR TS DUCTI LITY, RESISTANCGE TO CORROSION AND STRESS CORRDEION CRACKING, AMD
IMSENSITIVITY TQ HYDROGEM ENVIRORHMENT EMBRITTLEREMT (2). THE MATERIAL IS ANNEALED TO IMPRDVE MECHAMICAL FROPERTIES. ASSEMELY PROCEDURES FOR LOCKING
DEVICES ENSL'RE QEFECT-FREE IMSTALLATION §15). THE STUD DOES NOT TRAMSMIT TOROUE DURING OPERATION, TORALUE TRANSMISEION DSCURS ONLY AT THE IMPELLER
SLEEWVES. THE ROQTATING ASSEMBLY HAS BEEH DESIGH WERIFICATION TESTED FOR SPRINGRATE {LOAD CEFLECTION) AND MATURAL FREQUENCY {VIBRATIOM) DETERMINATION
[EL1 |.

(1% RS0OYS14; (2} RES-BSE0-10; (3) ROO1O2EB; (4% ROD1D226, REOOTSES: [5) FOO1022E-023 RSO0ISS5-0Z5. G) AME 5759, (71 MPR-$1-1428; (B} ROC19226, ASODTASS; 9] RLOOOSO-04,
RLODS2E, RLOODA-302; {10] ALONRS 28, RLODOS-30Z, (11) RSOOFS10; {12 RES1150; (13) RS007508: {14) REOOFSFY; {15) RLOO3S1; (16) RSS-404-37
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Companenl Graup: Fuel Turbapumps Prepard; D. Early

CIL lbem: B00-15 Appraved: T. Hatyan
Comparnenl; High Frassure Fuel Turbopump Approvel Cate: #2198

Part Humber: REAOTS01 Changs % 1

Failura Made: Loss of support or pnaltion coblral at pump end, Directlvm ¥ LCHD ME1.IH-S20R

Paga: 4of 4

Dwsign ¢ Dacumenl Raferance

FAILURE CAUSE:  ALL CAUSES

THE HIGH AND LOWY CVGLE FAFIGUE LIFE FOR THE EEARING CARRIER, REARING RETAINER NUT, PUMP INTERSTARE SEA L5, PLMJIF ELINGER PIN AND THE STUD MEET CE|
REQUIREMENTS {1). TURBINE AND PUMP END BEARINGS ARE LIFE LIMITED BY MAJOR WAIVER (3] BEARIMNG PRELOSGE SPRIMGS ARE LIFE LIMITED By k18 J0R WANYER (81 THE
MIRIKILIN FACTORE OF SAFETY FOR THESE FARTS MEET CEI RECUIREMENTS 12). THE HARDVIARE PARENT MATERIALS WERE CLEARED FOR FRACTURE MECHAMIC SMNDE FLAWY
GRCWTH SINGE THEY CORTAN MO FRACTURE CRITICAL PARTE, EXGEPT FOR THE HOUSING WHICH WAS CLEARED BY CRITICAL INFTLAL FLAW S12E DETECTAR ILITY (3, REUSE OF
PARTE DURIMG OVERHAUL |5 CONTROLLED BY THE REQWIREMENTS 5F THE OVERHAUL SPECIBICATION (4]

(1) RLOOSEZ, CPIZOR0O003E: (2] RSS-B54E-1B, CPAZOROCOZE i3y NASA TASK 117; i) RLODSZE: 1% DAR 2162, (6} DAR 2725
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Failure Caszes

Slanifizanl Shereclerisfica

fnspacdlon{s) ¢ Testis)

Dacument Reference

FORWAHD BEARING

MATERIAL INTEGRITY

HEAT TREAT

AFSEMBLY INTEGRITY

CLEAMLINESS QF

GOMPOMENTS

HEAHING EH.FIRIEFE
HOUSING

HOLT
WaSHER-CUPLOCK

MATERISL INTEDRITY 15 VERIFIED PER SPECIFICATION AND DRAWING REQUIREMENTS

THE AFARING BALLS AND INNER AND GUTER RACES ARE ENDY CURRENT INSPECTED PRICE T
INSTALLATION.

THE INNER AND CUTER RACES ARE FENETRANT INSPECTED PER SPECIFICATION REQUIREMENTS.

THE BEARING BALLS AND IMNER AMD OUTER RACES ARE HEAT TREATED PER SPECIFICATION
REGQUIREMENTS.

FTHE BEARING BALLS AND {NHER AKND OUTER RACES ARE INSPECTED VISUALLY PER DRAVWIHG
AMD SPECIFICATION REQUIREMENTS.

THE BEARING BALLS ARE INSFECTED PER DRAWING RECILFIREMEI‘-.ITS TO AFBMA STAMDARDE FOR
SIZE AND GRADE,

BEARINGS ARE ASSEMBLED AND DISASSEMBLED FER SPECIFICATION REQLIREMENTS.

THE {MMER AKND DUTEFR: RACES AND CAGE ARE VERIFIED TO BE GOPLANAR PER DRAVING
RAECIRERENTS.

THE BEEARIMG CAGE FABRIC LAYERS ARE INSPECTEDR PER DRAWING REAUIREMEHTS,

FEF COATING IS APPUED TO BEARING CAGE FER SPECIFICATION REQUIREMENTS.

THE ROTATIMG 455EMELY AALAMCE 15 YERIFIED PER SPECIFICATION RECLNREMENTS,

THE EEARING RACES AND BALLS ARE VERIFIED GLEANED PER SPEGIFICATION RECLIREMENTS.

THE CAGE I5 INSFECTED Fl_:m ORGANIC FLUID'S FER GRAYYING RECIUIREMENTS.

THE BEARINGS ARE INSPECTED FOR CORROSION PRICE TO PACKAZING. BEFORE .P-SSEMBL"(
AN BEFORE INSTALLATION IN THE FLMP,

THE UPSTREAR) COMPONENTS ARE VERIFIED CLEAMED PER SPECIFICATICON AND DRAWIH&
AECQLIREMEMNTS.

FOST FLIGHT DCRYING PURGES AR E FERFORMED PER SPECIFICATION RECUIREMENT

REMTEQZ

RED 3.3
REDI6]-054
RIMTES2

RE007T502
RLOOESA
RLOO743

RADM1E-116
FAIE1-005

REDOT502
RLOGE1E

RE0075G2

RLOGE1G
RE007502

FRA1508-011
FLO 33

RA1610:051
RL10001

RE00T502

RLOOAE
REGOTS02
RS0DTEAT
RLOOME

RL100a1
RECO7S01
RS0075G2

CMRSD W1CED.050
RS007544

REQO7S6RE
RS00TEHE

WS Da50
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Compongnt Group:
CIL hem:
Compenent:

Part Humbwer;
Failore Mode:

Fugl Turbcpumps Frapared:

BX0-1E Approved:

High Pressure Fuel Turbapump Approval Cate:

F:3007 504 Change ¥:

Lozs of suppost or position eantrol at pump end. Ciract ve ¥
Fapa:

D. Early

T. Nguyen

Ll

1

CCBAh ME3-Of-5206

2ol 4

Failua Causes

Sigmkcanl Characierislices

Inzpactianist ; Test(s)

Docurrent Refsrernce

MATERIAL INTEGRITY

HEAT TREAT
SURFACE FINISH

ASSEMELY INTEGRITY

CLEANLINESS OF
COMPOMEMTS

RUT

LOCK

MATERIAL [MTEGRITY

HEAT TREAT
ASSEMBLY INTEGRITY

CLEANIINESS OF
COMPONENTS

SEAL INTERSTAGE HF FLIEL
TLREOPUMMP

MATERIAL INTEGRITY

HEAT TREAT
EURFACE FIMSHT

ASSEMBLY INTEGRITY

FMATERLAL INTESRITY IS VERIFIED FER. DRAVING ANC SPECKF ICATION REQUIREMENTS.

THE CARRIER |5 PENETRANT INSPECTED PER SPECIFICATION REQUIREMENTS.
HOLISING AND CARRIER HEAT TREAT ARE VERIFIED FER SFECIFICATION RFQUIREMENTS,
THE CARRIER CHROMIUM PLATE |5 VERIFIED PER SPECIFIGATION AND DRAWING RE QUIRERENTS.

DRY FILM | LIAE 15 VERIFIED PER DRANING REQUIREMENTS.
THE BOLT TORGQUE IS VERIFIED PER DRAWING SND SPECIFICATION REQUIREMENTS

CUPNASHER DEFQRMATION 15 VERIFIED PER DRAVING REQUIREMENTS.
COMPLUNENT S ARE YWERIFIED CLEANED PER SFECIFICATION REQUIREMENTS,

MATERIAL INTEGRITY 15 YERIFIED PER DRAWING RECLAREMENTS.

MUT |5 FENETRANT INSPECTER PER SPECIFICATION RECUIREMENTS,

MNUT HARDMESE 1S VERIFIED PER DRAVWIMG REQUIREMENTS,

THE BOLI TORQUE IS5 WVERIFIED PER ASSEMBELY DRAYVING RECHREMENTS,

THE NUT LOCK DEFCRKMATION 13 IMSPECTED AFTER INSTALLATION AHD PRIOE TO DISASSEMALY.

COMPOKENTS ARE YVERIFIED CLEANED PER SPECIFICATION REQUIREMENTS

MATERIAL INTEGRITY IS VERIFIED PER DRAVING RECUIREMENTS. !
THE SEAL |3 PENETRANT INSFECGTED PER SFECIFICATION RECUIREMENTE, l
HEAT TREAT |5 VERIFIED FER DRAWING RECILNREMENTS .
KHURLING IS VERIFIED PER DRAWING RELINEEMENTS.

THE CHROWMIL OR SINFURIC ACID ANODIZE £ HARD ANCEOIZE SURFACE FINISH 1S VERIFIED PER
SPECIFISATION REQUIREMENTS.

THE DRY FILM LUBE IS VERIFIED FER SPECIRCATION RECUIREMENTS.
THE DISMETERS OF THE SEAL AND SLEEVE ARE WERIFIED FER NRAMING BEC || REMENTS

R3007560
RS007EER
M53880
RE&D1TM0-153

FAD115-116
RADGA T-320

RA1603-002
REO0OT544

RS00T 544

RE0OOTS0Y
RLOQ351

RS0DOTHO T
RL10091

s EII:I?'EUE-
RE00Ta51

RAT115-118
RSADTS0E
RE00T<0n

RS0 T801
RLOOZ20

FL1000M

RSAN7 531

RAD115-115
RE007521

AA 1609003

R B 1404024

REAATEI
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. . ¢ et IES Prepared: D. Eariy

CIL Mern: E200-15 Approved: T. Ny s

Compeneni: High Pressun: Puel Turbapumgp Approval Datg: w2l

Fart Humber: 30075 Changa 1

Faiture Mode: Loss of suppart or position control at pump end, Diracilva #: CCHED MEX-01-5206
Paga: Fof 4

Failure Causes

Shgnifieant Charactensto:

tnepectian(s) f Tastis)

Docimen| Pale rance

SPRING

MATERIAL INTEGRITY

HEAT TREAT
ASSEMBLY INTEGRITY

SLINGER FIN
MATERIAL INTFGRITY
HEAT TREAT

S T L.II:II ASIEMBLY
MATERIAL IMTESRITY

HERAT TREAT
CLFANI WMESS OF

COMPONENTS
ASSEMBLY INTEGRITY

CWVERHALIL
IMPELLER INSERT

IMFEELER INSERT
MATERMAL INTEGRITY

AWERHALIL

MATERIAL INTEGRITY |5 VERIFIED PER BPECIFICATION REQUIREMENTS.

THE SFRING |5 FENETRANT IM3PEGTED PER DAAWING RECUIREMENTS.

HEAT TREAT IS YERIFIED PFR SPECIFKCATION REGUIREMEMTS.

THE SFRING LOAD TEST 15 YVERIFIED PER DRAWING AND 5PECIFIGA TION RECUIREMENTS.

THE SHIK BI2ING IS VERIFIED PER DRAWING AMD SPECIFICATION RELIRENENTS

THE NUT TCROUE |15 VERIFIED PER ASSEMBLY CRAVWING REOUIREMENTS.

MATER|AL INTEGRITY |3 VERIFIED PER DRAWING REQUIREMENTS
THE PIN HARQNESS |5 VERIFIEDR PER DAAWING RECUIREMENT S

MATCRIAL iNTEGRITY 1S VERIFIED PER SPECIFICATHSN REQUIREMENTS.
S1U0 IS FENETRANT INEPECTED PER SFPECIFICATIIN REQUIREMENTS
HEAT TREAT IS VERIFICD PER SFECIFICATION AND DRAVYING REQUIKEMENTS.

COPAPONENTS ARE VERIFIED CLEANED FER SPECIFICATION REC WIAEMENTS

TOROUE AND STRETCH ARE VERIFIED PER DIAWING REQUIREMENTS
STUL LUBE |5 VERIFIED FER DRAVYVING HEQUIREMENTS
MUT TDRQUE IS WERIFIED PER DRAWING RECSLIREMENTS.

THE HUT LOCK DEFORMATION IS INSPFECTED AFTER INSTALLATION AND PRIGE e DFSASS’EH BLY

IMPELLER HUB AND BORE ARE VISUBLLY INSPEGTED FER SPECIFICATION RED UIF!EHENTS AT

INTERMAL S DEFIMED BY MAJOR WANER.

MATERIAL INTEGRITY 15 VERIFIEDR PER SPECIFICATIDN REGUIREMENTS.
MATERIAL HARDMESS 1S VERIFIED PER ORAWING RECUIREMENTS,

'NSERTS ARE FENETRANT INSPECTED PER DRAWING REQLIREIENTS,

IMPELLER: INSERTS ARE INSPECTED FOR BORE WEAR PER SPECIEICATION REQ UIREMENTS.

ROo1217a
REO1 70186
RO012170
RADGET1-0Z0

ROQ1 2970
RLDg 338

RSO0TS01
RLO035Y

RSO0 51

HSUEI?51 4
REOITO-153
FADY 15116

RAG1 1020
AS0OTS14

RLAOCOH

RE00TE01

RSOO7S0+
RLEO528

RFO004- 208
DAR 2081

RO3MO225-023
RE0Q7555025

AMSE ETsg

AD019278
RE007 555

RADT 15116
RFOJ04-3)2
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Cornpanent Group: Fuel Turbopumps Prepiared: D. Early
CIL ltem: B200-1E Approved: T. Hpuyan
Companenl: High Frassume Fugl Turbopump Approval Dava; 4121/29
Par Number: REIDTSMH Chanpa P: 1
Falfure Mode: Lirss of support or pasition cadtrol at pump end, Diraclive #; CCED ME1-21-5206
Fage: 4dof 4
Failure Crngag Significant Characleriatles Imzpecironia) ¥ Teslia) Document Refarance
ALL CALISES HEFTF REDDTSA1
ASSEMBLY INTEGRITY QPERS TION/PERFORMANCE IS VERIFIED BY ENGINE HOT-FIRE TESTING ANDZMD E & MTESTS ON  RLODOSHO4
INSFECTIONE, FLO005G6-05
RLGIDS6-07
RLAI4E1
THE PUMP SUBASSEMBLIES SRE INSPECTED DURING OVERHALL PER SPECIFICATION RLOGEZE
REQUIREMENTS. INSAECTIONS INGLUDE: VISUAL, GIMENSIONAL, FENETRANT, AND RAM15-118
REPLACEMENT OF LISACE ITEMS AR APPLICABLE, FER OVERHAUL CLASSIFICATION,
TORQUE CHECKS ARE PERFORMED PRICR TO EACH FLIGHT CMRSD v1BS0 020

Failure Hislory:

Op-rrathnal Use

FHAFT TRAVEL I5 PERFORMED PRIGR TO EACH FLIGHT,

DATA FROM PREVICUS FLIGHT QR HOT FIRE |S REVIEWED FOR PROFER TUREOSLIMP

GPERATIONFERFORMANCE. (LAST TEST)

Comr prehenshe filure tustary data is malntzined kb the Problem Reporling delabaze PRAMS/PRACA)

Referance NASS [etter SAZ1/5B/308 and Rock eddyne letter B3RS 0OTE1.
Mal Applicable.

MEFC PLN 1228
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Componant Group:

Itern Mamma:
llem Number:; =1
Part Humber: RIHTE01

Fuel Turbopnm ps
High Fressure Fuel Tyrbopamp

SSME FMEAICIL
FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Pragerad:
Approved:
Appravval Dam:
Change g:
DOlrective &;
Page;

D. Early

T. Kguyan

202

2

CCBO ME3-11-52G8

1of 2

Basze Line Ralionale

VYenanca

Crange Rationale

Varignl Dash Murmber

1. HIOD-15 REOOFA0E CAUSE A
B220-24; REI07005; CALISE A

THF IMMFER AND OUTER BE&LRIMG
RACES ARE EDOY CURRFMT
INSPECTED PER BLIO M2,

2 B2I0-13 RSOGTSZ7, ASMTSIZ,
CAJSE AL B. B2OG-JE;

RE0CTE32 CALUSE B. OIFFUSER
HIDNDFN SURFACES ARE
FEMETRANT INSPECTED PER
RLO0343,

3 BrDOG14 CAUSE A, RSO0TAGE
B200-21 CAUSE B, R3007563
R200-26 CALSE A, RE007SER
WELD JOUNTS RS007TER: TABLE
E20Q HRFIP FMEA/CIL WELD
JOINTS RECU 68 HOLSING
CURRENT COMFIGURATION |5
FHE GMETI PICCE "-112° CAp,
USIMNG FOUR [y WELDS AND
FI¥JR [4) WFI I MUMABZARS

4 BAOD-0Z; CAUISE A, RSCD7524
CAUSE B, RS00753; CAUSE C,
R5 007 R74

BEARING RACES RECEIVED
FROM SLPFLIER SPLIT BALL
HEARING INCORPORATED
FRECEIVED MO GENFRAL EDOY
CURRENT INSPECTICN

SCME DIFFUSERS fMdAY NGT
RECENVE THE POST FROOF TEST
HIDDEN SURFACE ()3
PENETRAMT MSPECTION

SOME HOUSINGS [POSSIBLY
TWUl) fAY HAVE BEEN
FABRICATED "1 TH THE TWD |2
FIECE 113" CAPS (THIS HAS AN
EXTRA WELD: %13 AMD THREE
FXTRAWELD MUMBERS 13, 68 &
63

E£0ME TURBIMNE BEARING
SUPFORTS {R50D7524) ARE
FABRICATED LSRG A
VUELOMENT OF HAYFS 188
ZHEET METAL INSTEAD QF THE
EOM FORGIMNG.

GENERAL EDDY CURRENT INSPECTION OF RACES REPLACES TYPE W2 1M
FEMETRANT INSPECTIOM N DETECTING SURFACGE FLAWSE

USE AS I3 AATIOMALE:

1. RACES SUPPLIED BY SPLIT BALL BEARING INCORPORATED RECEIVED 10X
WISUAL AND TYPE IWC PENETHANT INSPECTION IMSTEAD OF GEMERAL EQDY
CURRENT INSFECTION. FLAW DETECTABLITY RELIABILITY LEVELS RETWEEM
PENETRANT ANMD GENERAL EDDY CURRENT INSPECTIONS &RE G050 AND
0.057 RESFECTIVELTY.

LEE AS 15 RATIOMNALE

1 IMPLEMEMTATION OF HIDDEM SURFACE INSPECTION REQUIREMENT 12
NOT A RESULT OF AN OBSERVED HARDWARE ANACMELY BUT A5 & RESULT
OF ROCKETEYRE'S STAMD DLAUN,

SEE DAR 2745 FOR
VARIANT PART
SERIAL HUMBERS.

5EE DAR 2751 FQR
VARIANT PART
BERIAL NUMBERS

TO REDUCE CONFUSION ON THE DRAMING AND ON THE MAMUFAD TURING SEE MCH 2524,

FLOOR

hIGH CYCGLE FATIGUE INDUGED [NLET SHEET METAL CRACKS 00 DCCUR
FROM THE CPERATIOMAL EMVIROMMENT EXFERIENCED DURING ENGINE
DPERATION. THE CRACKING IS CONTRDL | ED PER THE REQUIREMENTE .OF
THE SHEET METAL INSPECTION SPECIFICATION (RLIOGSE) YVWHICH LIMITS THE
CRACHING LEMGTH, SPACING, AND SHARE, TO PRECLUDE SHEET METAL
FIECES FROM DISLODOING. THE CRITERIA IS BASED 0N CRACK GROWTH
FATES AND ENGINE TEST EXPERIEMCE. ANY CRACHS, WHICH EXCEED THE |
SPECIFICATION LIMITS, ARE WELD REPAIRED IRFOH)T-007). THE TURBINE
BEARIMNG SUPPQRT WITH WELDED S1EET METAL IS LIFE LIMITED BY MAJORH
WIAIVER DT 2773,

SAME -113 DASH
NLEER.

RE0GTE24-201 AMD

SLBS.
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LS AP LTS Sarg Fuel Turh LY P Prepa red: . E.-qu:.r
Item Hameg: High Precsure Fuel Turnapomp Appraved: T. Nguyen
fem Yumber: EZ00 Apprayel Data: 4129699
Fart Mimher: RE007501 Chanpe a: s
Diraciive &: CLBD ME3-01-5206
Fage: 2of 2
Baso Lime Ratinnale Varianoe Change Ralionale Yariant Dash Bumber
5 B:lO-15 CAUSE A B200-17 SOME LIFT-OFF SEAL HOUSIMG LEWY CYGLE FATIGUE CRAGKING HAS EEEM OBSERVEN [N THE PLIA WELD, RO S2:0-07 AND
CALISE A BELN-1A CALIRF A, DA LINES SRE FAERICATED CRACK INITIWTION AND FPROPAGATHON DCCURS AT SHUTDOWNCOOLDOWN SUBS.
B2051% CAUSE A, B200-22; USING INTERSECTING LINE Al L UNITS RECEIVE A STANDARD POST FLIGHT INSPECTIONS BY LEAK
CAUNSEARCE BRILLED HOLES THE HGELE CHEZK. LEAK CHECK POST FLIGHT VILL DETECT A CRAGK PRIDR TO

THAI INTERZECTS THE CUTSIDE
DIAMETER OF THE HOUSING
FLAMGE HAS & PLLMG
IMSTALLED. THE PLUS 1S THEM
WELDED AT THE HDUSIHNG
OUTSIOE DIAMETER TO FORM A
TIGHT GAS SEAL

RFFLIGHT. POST LEAKAGE AT THE DRAIM LINE ¥ LIMITED TO 10 SCIM. ALL
FLIGHT LIHITS WWALL SONWTINUE TC RECEIVE A LEAK CHECK POST FLIGHT FOR
THE ORAIN LINE PLUG WELD UNITL THE ENTIRE FLEET 12 RETROFIT "WITH THE
EDR DRAIN LINE CONFIGURATION
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SSME FMEA/CIL
WELD JOINTS

Companent Group: Fuoel Turbopumpa Propared: D. Early
CIL Itam: B200 Appraved: T. Nguyean
Companenl: High Pressure Fog| Turbopump Appraval Date; 421,90
#aH Humber: RS00T 501 Change 3: 2
Directive & CCA0 MED-01-5206
Fage; 1of 3
Cr ticat Inilial

Raat  Flawe Size Mot
Side Mot Deleclable

Cemaponent Basie Part Nomber Weld Mumaer Wekd Type  Class Atcess HOF  LCF Lommenls

SlIELD RAGT2171 1.24, 28-82  GTAW I X

SHIELD RoO121n . GTAW n

LIFT-GFF SEAL RON15230 1,2 GTaw I X

SHIELD ROOTO7ER 25 0B GTAW H

SHIELD ROa147e8 27 50 GTAMY n ES

SHIELD RAD{TES E1, 52 GTaw 1

EHIFID ROGI97 88 55 55 GTAW 1l

BELLOWNS RELLF 505 1-4 GTANY 1 X

BELL Oz REAQT505 5,5 Efnnr | x

INLET R3007512 4 GTAW I X

INLET REMTEZ 36 GTawr !

INLET REMOTI12 012,13 GTAW |

IMLET REMITE12 i EBVY i

IMLET REOOFS12 14 15 STAa |

INLET REI0TE12 1B GTAaMY I x

BFARING SUFFORT RS a4 14 EBWY I

BEARIMG SUFPORT R5007524 18 EBv I X

BEARIMNG SUFPORT R30074524 29, 20 GTARY I X X

BEAR NG SUPPCRT R3007524 1B GTAWY I X

BEARMG 5PPORT REDOTEDL 115 121 oLy I

BEARING 5LIFPORT RSLOTE24 |28 GTAW I X

EFARING SLFPFORT REQOTE2 228-c11 GTAW ] x

HOUSIMG R SODTsGA 7823, GTAWN I X X x :
228 330 p
FOH

HIHISING RE007 565 4 GTAw I

HSUSING RE00Q7 568 48 EB I X X X

HOUSING K30075SER 43 GTaw I b

HGUSING R&E00753R 5" araw ] X X

HULEIMNG RECNY56E 52 GTAN [} K

RO JSIMG HSCo7RE4 1 EEY 1
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Lampanent Group: Fuel Turbopumps Fraparad; D. Early
CIL ain: B.ZEII:I Approved; T. Mouyen
Componen|; High Fressuna Fual Turbopump Approvat Data: 4021798
Part Number: REDITSM Change #: 2
Blrechve #: CCED ME-01-5205
Paga: 2of 1]
Criticar nitlal
Ragt  Flaw Size Mot
Bide Mar  Detectable

Carnpon end Basic Pl Mumbear Wekd Mumber Weld Type  Clasg dccess HCF  LGF Camments
HOUSIMG RE0G6 T46A 55 alc L ] }-{
ROUSING RE0NTEE 36 OTAW ] R
HOLIS NG RI007ESY OF, 324 325 GTAW It
HOLUIGING RIOO75E8 & ETALY M X x X
HOUSHHG RSO0Q75E8 50 EBWY I
HOUSING RS0LOFEaE 14,229, 297 GTAW 1 X X x
HNOUSING RSCOT6S 76,77 GTaWY I X
HOUSIHG RS040 7564 T.EO GTAW I X
HOUSIN G REA07553 20-101 GTawW 1l x
HCLUSING RENCTSER 10z GTAWS 1 X
HOLISING REM TEEA 123 GTAW n x
HOUSING REMTELS 140 GTAW " X
HOLIRING RS0O7ESR 133, 154 CTa N E
HOUIS G REHITS5E 174a-185 GTAW Il X
HEOLSING R2207554 181 192 GTAWY ] X x

195 106

£245, 455

45E
HOLSING RENI7TSES 153, 244, GTAW I ES

15/-402

24-J07
HOUISING RESBOPEEH 03, 17, GTAW 1 X X

214, 234,

235
ADUEING REDOTS5E 21z, i3 GTAMY I
HOUZING RZI0756A s 215 GTAMY n X
HOUSING RS0LT5ER 222, 139 GTAMY ! x .
HOUSIMNG RSCI7HGA 224, 225 GTAW | 4 X 1
FOUSING RE007 563 226, 227 CTaN I ]
HOUSING RE007 5656 231, 137 GTaln I X X
HOHPSING RE0DNTEER 231 GTAaN li bt
HOUZIMG REDOTIES 237 234 GTAN |
HOUZING RECOT558 AG-2408 GTAVY Ml
HOLSING AEI0TI5E Jeh-344 GTAV ] |
HOUSING REA0TSHE3 37e-3497 GTANY ] X
HOUS MG R S0CTSEE KL GTAW | x x X

i
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Comnporen] Gidup: Fugl Turbopumps Prepare d: D, Early
CIL tern: B200 Approved: T. Nouyen
Compenenl; High Fressure Fuel Turtepump Approval Data: 4r21/89
Pad Numbar RE007501 Changs & 2
Crructive 0; CCHO MEI11-530%
Page; aol 3
GCritlcal dnilial

Fopt  Flaw Size Mot
Sige Npt  Uelectable

Component Basic Part Mumber ¥ield Mumber Weld Type  Clazs Access HODF o LCF Comrwats
HOUSIMG F3007 568 407.434 GTAW 1l x

HCUSING RS007 REH 405449 GTRN I X

HOLSING RSDOTESE 4548 HOPT) GTAW Ir

HOLSING RECQOTEGE 450 (OPT)y  EBPw Il F

HOUSING RELOTSGE 454 GTAN fl B

HOUSING RSCOTEEE 37 IOPT) GTAWY fl

ROTOR BEAL ASA07534 1 EBwY I

SEA. AGAN7HI2 5 EBwY 1] X



